Preparation of VT1 and VT2 hybrid toxins from their purified dissociated subunits. Evidence for B subunit modulation of a subunit function.
Verocytotoxins comprise a family of closely related subunit proteins. Two members of this group, VT1 and the immunologically distinct VT2, have been found to share similar physical properties, and yet several differences in their biological activities have been noted. The subunits of these toxins were separated using urea and isolated by high performance liquid chromatography gel filtration. Reconstituted VT1 and VT2 as well as VT1-A:VT2-B and VT2-A:VT1-B hybrid toxins were then prepared. The B subunit was found to determine cell culture specificity, cytotoxic titer, and antibody neutralizability as determined on Vero and MRC-5 cells. Cross-linking isolated B chains revealed 5 species upon sodium dodecyl sulfate-polyacrylamide gel electrophoresis for both VT1-B and VT2-B. Using an in vitro translation system, both toxin A subunits inhibited protein synthesis at concentrations as low as 4 pM. In glycolipid binding assays, VT1 and VT1-B subunits competed equally on a molar basis with 125I-VT1 for the receptor, globotriaosylceramide, however, a 1000-fold excess of VT2 was required. Ligand analysis of direct VT1 and VT2 receptor binding assays revealed a difference in binding affinity constants (Kd of VT1 = 4.6 x 10(-8) M; VT2 = 3.7 x 10(-7) M).